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lines 1-2. Support for claim 14 can be found at p. 35, line 21. Support for new claims 25-28 can 
be found in claims 1-8 as filed, and additionally at page 27, lines 25-27 and p. 28, lines 27-29. 
Support for new claim 29 can be found at p. 6, line 22. Attached hereto is a marked-up version 
of the changes made to the specification and claims by the current amendment. The attached 
page is captioned " MARKED UP VERSION TO SHOW CHANGES MADE ." Also attached 
hereto is a copy of the pending claims, for the Examiner's convenience. 
The present case is a continuation of U.S. S.N. 09/373,347. 

Enclosed herewith is a separate amendment ("Amendment Re Sequence Listing") which 
seeks to bring the application into compliance with 37 C.F.R. § 1.821-1.825. 

Although no fees are believed to be due at this time, the Commissioner is authorized to 
charge any fees including extension fees or other relief which may be required, or credit any 
overpayment to Deposit Account No. 06-1300 (Our Order No. A-66914-2/RFT/AMS). 

Applicants respectfully submit that the claims are in condition for allowance and an early 
notification of such is solicited. If, upon review, the Examiner feels there are additional 
outstanding issues, the Examiner is invited to call the undersigned attorney. 



Respectfully submitted, 



FLEHR HOHBACH TEST 
ALBRITTON & HERBERT LLP 





Four Embarcadero Center, Suite 3400 
San Francisco, California 941 1 1-41 87 
Telephone: (415) 781-1989 
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MARKED UP VERSION TO SHOW CHANGES MADE 



The paragraph at page 1 beginning at line 4 has been amended as follows: 

-This application is a [continuing application of United States Application No. 60/096,330 filed 
August 12, 1998, pending and United States Application No. 09,133,934 filed August 14, 1998, 
pending] continuation of U.S. Application No. 09/373.347. filed August 12. 1999. which is a 
continuation-in-part of U.S. Application No. 09/133,934, filed August 14. 1 998. now U.S. Patent 
No. 6.074.853 and which claims the benefit of U.S. Provisional Application No. 60/096.330. filed 
August 12. 1998- 

The paragraph at page 37 beginning at line 1 1 has been amended as follows: 

To evolve the scFVto higher affinities, probes are synthesized to target CDRs in the light and 
heavy chains. Each probe has sequences that are dengerate for corresponding CDRs, but 
homologous to the frame-work regions for homology clamping (Figure [8J 5). The probes are 
combined with RecA to form nucleoprotein filament as described in Example 1 . The filament are 
hybridized to purified scFv phagemid DNAto produce a hybrid complex. Complexes are 
transformed into recombination proficient E. coli strain (e.g. BB4) to allow strand exchange. The 
bacteria are also transformed with helper phage to assemble and package the scFv phagement 
containing mutagenized or evolved CDR regions. 



The Claims have been amended as follows: 

1 . (Amended) A method of domain specific gene evolution of a target nucleic acid [sequence] 
encoding an amino acid sequence of interest, said method comprising: 

contacting a target nucleic acid with a recombinase and a first [providing a] plurality of 
pairs of single-stranded targeting polynucleotides which are substantially complementary 
to each other , wherein [and] each said targeting polynucleotide comprises [comprising] a 
homology clamp that substantially corresponds to or is substantially complementary to a 
first predetermined sequence of said target nucleic acid [sequence] encoding a first 
domain of a polypeptide [said protein], said first plurality of pairs comprising a first 
library of nucleic acids having mismatches between said targeting polynucleotides and 
said first predetermined sequence [and a recombinase], to form a first library of altered 
target nucleic acids [acid sequences] ; and repeating said contacting on sai'd library of 
altered nucleic acids . 

2. (Amended) A method according to claim 1, further comprising: 

[simultaneously or successively providing] contacting said target nucleic acid with a 
second plurality of pairs of single-stranded targeting polynucleotides!,] which are 
substantially complementary to each other and are not substantially complementary to 
said first plurality of polynucleotides,, wherein each said targeting polynucleotide 
comprises [and each comprising] a [second] homology clamp[,] that substantially 
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corresponds to or is substantially complementary to a second predetermined sequence of 
said target nucleic acid [sequence] encoding a second domain of said polypeptide 
[protein], said second plurality of pairs comprising a second library of nucleic acids 
having mismatches between said second targeting polynucleotides and said second 
predetermined sequence [and a recombinase], to form a second library of altered target 
nucleic acids [acid sequences]. 

3. (Amended) A method of domain specific gene evolution comprising: 

a) contacting [combining] a target nucleic acid encoding a polypeptide [an amino acid 
sequence] of interest with a recombinase and a first pair of single-stranded targeting 
polynucleotides which are substantially complementary to each othe r, wherein each said 
targeting polynucleotide comprises [and each comprising] a homology clamp that 
substantially corresponds to or is substantially complementary to a first predetermined 
sequence of said nucleic acid encoding a first domain of said polypeptide [protein], [and a 
recombinase] to form a first recombination intermediate; 

b) contacting said recombination intermediate with a [single-strand exonuclease or 
junction-specific] nuclease to form a nicked or open ended target nucleic acid; and 

c) reassembling and recombining said nicked or open ended target nucleic acid to evolve 
[produce] a first library of altered target nucleic acids. 

4. (Amended) A method according to claim 3 further comprising: 

d) [simultaneously or successively] combining said target nucleic acid [encoding said 
amino acid sequence of interest] with a second pair of single-stranded targeting 
polynucleotides which are substantially complementary to each other and are not 
substantially complementary to said first pair of polynucleotides , wherein each targeting 
polynucleotide comprises [and each comprising] a homology clamp that substantially 
corresponds to or is substantially complementary to a second predetermined sequence of 
said target nucleic acid encoding a second domain of said polypeptide [protein], [and a 
recombinase] to form a second recombination intermediate^"! , wherein said contacting of 
step b) is of said second recombination intermediate with said nuclease 

[e) contacting said intermediate with a single-strand exonuclease or junction-specific 
nuclease to form a nicked or open ended target nucleic acid; and 

f) reassembling and recombining said nicked or open ended target nucleic acid to produce 
a library of altered target nucleic acids]. 

5. (Amended) A method of generating a library of altered [pool of variant] nucleic acid 
sequences of a pre-selected target nucleic acid sequence in an extrachromosomal sequence, said 
method comprising: 

a) contacting an extrachromosomal nucleic acid comprising a target nucleic acid 
sequence with [adding to said extrachromosomal sequence] at least one recombinase and 
a first plurality of pairs of single-stranded targeting polynucleotides which are 
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substantially complementary to each othe r, wherein each said targeting polynucleotide 
comprises [and each comprising] a homology clamp that substantially corresponds to or 
is substantially complementary to a first preselected [target nucleic acid] sequence of said 
target nucleic acid, said first plurality of pairs comprising a first library of nucleic acids 
having mismatches between said targeting polynucleotides and said [target nucleic acid 
sequence] first preselected sequence, to evolve [form]a first library of altered target 
nucleic acids [extrachromosomal sequences]; and 

b) repeating step a) on said library of altered target nucleic acids [extrachromosomal 
sequences]. 

6. (Amended) A method according to claim 5 further comprising: 

c) adding [simultaneously or successively] to said extrachromosomal nucleic acid 
[sequence at least one recombinase and] a second plurality of pairs of single-stranded 
targeting polynucleotides which are substantially complementary to each other and are 
not substantially complementary to said first plurality of polynucleotides , wherein each 
said targeting polynucl eotide comprises [and each comprising] a homology clamp that 
substantially corresponds to or is substantially complementary to a second preselected 
[target nucleic acid] sequence of said target nucleic acid , said second plurality of pairs 
comprising a second library of nucleic acids having mismatches between said targeting 
polynucleotide and said second preselected [target nucleic acid] sequence, to evolve 
[form] a second library of altered target nucleic acids, [extrachromosomal sequences;] 

wherein said repeating is on said second library of altered target nucleic acids 

[e) repeating step d) on said library of altered extrachromosomal sequences]. 

7. (Amended) A method of generating a library of altered [pool of variant] nucleic acids [acid 
sequences] of a pre-selected target nucleic acid [sequence] in a[n] chromosomal sequence, said 
method comprising: 

a) contacting a [adding to said] chromosomal nucleic acid [sequence] comprising a target 
nucleic acid with at least one recombinase and a first plurality of pairs of single-stranded 
targeting polynucleotides which are substantially complementary to each othe r, wherein 
each said p olynucleotide comprises [and each comprising] a homology clamp that 
substantially corresponds to or is substantially complementary to a first preselected [target 
nucleic acid] sequence of said target nucleic acid , said plurality of pairs comprising a first 
library of nucleic acids having mismatches between said targeting polynucleotides and 
said first preselected [target nucleic acid] sequence, to form [evolve] a first library of 
altered target nucleic acids [chromosomal sequences]; and 

b) repeating step a) on said library of altered target nucleic acids [extrachromosomal 
sequences]. 

8. (Amended) A method according to claim 7 further comprising: 

c) adding [simultaneously or successively] to said chromosomal nucleic acid [sequence at 
least one recombinase and] a second plurality of pairs of single-stranded targeting 
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polynucleotides which are substantially complementary to each other and are not 
substantially complementary to said first plurality of polynucleotides , wherein each said 
polynucleotide comprises [and each comprising] a homology clamp that substantially 
corresponds to or is substantially complementary to a second preselected [target nucleic 
acid] sequence of said target nucleic acid, said second plurality of pairs comprising a 
second library of nucleic acids having mismatches between said targeting polynucleotides 
and said second preselected [target nucleic acid] sequence, to evolve [form] a second 
library of altered target nucleic acids, [chromosomal sequences; and] 
wherein said repeating is on said second library of altered target nucleic acids 
[e) repeating step d) on said library of altered chromosomal sequences]. 

9. (Amended) A method according to any one of claims 1, 2, 3, [or] 4, 25. 26. 27. and 28 further 
comprising repeating said method on said library of altered target nucleic acids. 

10. (Amended) A method according to any one of claims 1, 2, 3, 4, 5, 6, 7, [or] 8, 25. 26. 27, and 
28 further comprising introducing said library of altered target nucleic acids into cells to form a 
cellular library comprising variant nucleic acid sequences. 

11. (Amended) A method according to claim 10 further comprising expressing said library of 
altered target nucleic acids [acid sequences] to generate a library [pool] of variant polypeptides 
[amino acid sequences]. 

12. (Amended) A method according to claim 10 [or 11] further comprising selecting a cell 
comprising an altered target nucleic acid [sequence] having a desired activity. 

13. (Amended) A method according to claim 10 [or 1 1] further comprising selecting a cell 
comprising an altered target nucleic acid [sequence] and having a desired phenotype. 

14. (Amended) A method according to claim 1 1 further comprising secreting said library [pool] 
of variant amino acid sequences. 

15. (Amended) A method according to claim 10[, 11, 12, or 13] wherein said recombinase is 
removed prior to said introducing. 

16. (Amended) A method according to claim 29 [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, or 15] 
wherein said cell is [cells are] eukaryotic. 

17. (Amended) A method according to claim 29 [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, or 
16] wherein said cell is [cells are] procaryotic. 

18. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, [9, 10, 1 1, 12, 13, 14, 15, 16, 
or 17] 25. 26. 27. or 28 wherein said targeting polynucleotides are coated with said recombinase. 
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19. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, [9, 10, 11, 12, 13, 14, 15, 16, 
17, or 18] 25, 26. 27, or 28 wherein said recombinase is a species of prokaryotic recombinase. 

20. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, [9, 10, 1 1, 12, 13, 14, 15, 16, 
17, or 18] 25. 26. 27, or 28 wherein said recombinase is a species of eukaryotic recombinase. 

21 . (Amended) A method according to claim 1 1, wherein said [the] variant polypeptides [amino 
acid sequences] comprise a plurality of amino acid substitutions. 

22. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, [9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20, or 21] 25. 26. 27. or 28 wherein at least one of said targeting polynucleotides 
[complementary single stranded nucleic acids] further comprises a chemical substituent. 

23. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, [9, 10, 1 1, 12, 13, 14, 15, 16, 
17, 18, 19, 20, 21, or 22] 25. 26. 27. or 28 wherein said [the] target amino acid [sequence] 
comprises a complementary determining region. 

24. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, [9, 10, 1 1, 12, 13, 14, 15, 16, 
17, 18, 19, 20, 21, 22, or 23] 25. 26. 27. or 28 wherein said target nucleic acid comprises an 
expression vector. 
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Pending Claims: 

1 . (Amended) A method of domain specific gene evolution of a target nucleic acid encoding an 
amino acid sequence of interest, said method comprising: 

contacting a target nucleic acid with a recombinase and a first plurality of pairs of single- 
stranded targeting polynucleotides which are substantially complementary to each other, 
wherein each said targeting polynucleotide comprises a homology clamp that 
substantially corresponds to or is substantially complementary to a first predetermined 
sequence of said target nucleic acid encoding a first domain of a polypeptide, said first 
plurality of pairs comprising a first library of nucleic acids having mismatches between 
said targeting polynucleotides and said first predetermined sequence, to form a first 
library of altered target nucleic acids; and repeating said contacting on said library of 
altered nucleic acids. 

2. (Amended) A method according to claim 1, further comprising: 

contacting said target nucleic acid with a second plurality of pairs of single-stranded 
targeting polynucleotides which are substantially complementary to each other and are 
not substantially complementary to said first plurality of polynucleotides, wherein each 
said targeting polynucleotide comprises a homology clamp that substantially corresponds 
to or is substantially complementary to a second predetermined sequence of said target 
nucleic acid encoding a second domain of said polypeptide, said second plurality of pairs 
comprising a second library of nucleic acids having mismatches between said second 
targeting polynucleotides and said second predetermined sequence, to form a second 
library of altered target nucleic acids. 

3. (Amended) A method of domain specific gene evolution comprising: 

a) contacting a target nucleic acid encoding a polypeptide of interest with a recombinase 
and a first pair of single-stranded targeting polynucleotides which are substantially 
complementary to each other, wherein each said targeting polynucleotide comprises a 
homology clamp that substantially corresponds to or is substantially complementary to a 
first predetermined sequence of said nucleic acid encoding a first domain of said 
polypeptide, to form a first recombination intermediate; 

b) contacting said recombination intermediate with a nuclease to form a nicked or open 
ended target nucleic acid; and 

c) reassembling and recombining said nicked or open ended target nucleic acid to evolve 
a first library of altered target nucleic acids. 

4. (Amended) A method according to claim 3 further comprising: 

d) combining said target nucleic acid with a second pair of single-stranded targeting 
polynucleotides which are substantially complementary to each other and are not 
substantially complementary to said first pair of polynucleotides, wherein each targeting 
polynucleotide comprises a homology clamp that substantially corresponds to or is 
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substantially complementary to a second predetermined sequence of said target nucleic 
acid encoding a second domain of said polypeptide, to form a second recombination 
intermediate, wherein said contacting of step b) is of said second recombination 
intermediate with said nuclease. 

5. (Amended) A method of generating a library of altered nucleic acid sequences of a pre- 
selected target nucleic acid sequence in an extrachromosomal sequence, said method comprising: 

a) contacting an extrachromosomal nucleic acid comprising a target nucleic acid 
sequence with at least one recombinase and a first plurality of pairs of single-stranded 
targeting polynucleotides which are substantially complementary to each other, wherein 
each said targeting polynucleotide comprises a homology clamp that substantially 
corresponds to or is substantially complementary to a first preselected sequence of said 
target nucleic acid, said first plurality of pairs comprising a first library of nucleic acids 
having mismatches between said targeting polynucleotides and said first preselected 
sequence, to evolve a first library of altered target nucleic acids; and 

b) repeating step a) on said library of altered target nucleic acids. 

6. (Amended) A method according to claim 5 further comprising: 

c) adding to said extrachromosomal nucleic acid a second plurality of pairs of single- 
stranded targeting polynucleotides which are substantially complementary to each other 
and are not substantially complementary to said first plurality of polynucleotides, wherein 
each said targeting polynucleotide comprises a homology clamp that substantially 
corresponds to or is substantially complementary to a second preselected sequence of said 
target nucleic acid, said second plurality of pairs comprising a second library of nucleic 
acids having mismatches between said targeting polynucleotide and said second 
preselected sequence, to evolve a second library of altered target nucleic acids, 

wherein said repeating is on said second library of altered target nucleic acids. 

7. (Amended) A method of generating a library of altered nucleic acids of a pre-selected target 
nucleic acid in a chromosomal sequence, said method comprising: 

a) contacting a chromosomal nucleic acid comprising a target nucleic acid with at least 
one recombinase and a first plurality of pairs of single-stranded targeting polynucleotides 
which are substantially complementary to each other, wherein each said polynucleotide 
comprises a homology clamp that substantially corresponds to or is substantially 
complementary to a first preselected sequence of said target nucleic acid, said plurality of 
pairs comprising a first library of nucleic acids having mismatches between said targeting 
polynucleotides and said first preselected sequence, to form a first library of altered target 
nucleic acids; and 

b) repeating step a) on said library of altered target nucleic acids. 

8. (Amended) A method according to claim 7 further comprising: 



16 



09M6I71 „ 06300 Jl 



Serial No.: 09/886,171 
Filing Date: June 20, 2001 



c) adding to said chromosomal nucleic acid a second plurality of pairs of single-stranded 
targeting polynucleotides which are substantially complementary to each other and are 
not substantially complementary to said first plurality of polynucleotides, wherein each 
said polynucleotide comprises a homology clamp that substantially corresponds to or is 
substantially complementary to a second preselected sequence of said target nucleic acid, 
said second plurality of pairs comprising a second library of nucleic acids having 
mismatches between said targeting polynucleotides and said second preselected sequence, 
to evolve a second library of altered target nucleic acids, 
wherein said repeating is on said second library of altered target nucleic acids. 

9. (Amended) A method according to any one of claims 1, 2, 3, 4, 25, 26, 27, and 28 further 
comprising repeating said method on said library of altered target nucleic acids. 

10. (Amended) A method according to any one of claims 1, 2, 3, 4, 5, 6, 7, 8, 25, 26, 27, and 28 
further comprising introducing said library of altered target nucleic acids into cells to form a 
cellular library comprising variant nucleic acid sequences. 

1 1 . (Amended) A method according to claim 10 further comprising expressing said library of 
altered target nucleic acids to generate a library of variant polypeptides. 

12. (Amended) A method according to claim 10 further comprising selecting a cell comprising 
an altered target nucleic acid having a desired activity. 

13. (Amended) A method according to claim 10 further comprising selecting a cell comprising 
an altered target nucleic acid and having a desired phenotype. 

14. (Amended) A method according to claim 1 1 further comprising secreting said library of 
variant amino acid sequences. 

15. (Amended) A method according to claim 10 wherein said recombinase is removed prior to 
said introducing. 

16. (Amended) A method according to claim 29 wherein said cell is eukaryotic. 

17. (Amended) A method according to claim 29 wherein said cell is procaryotic. 

18. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, 25, 26, 27, or 28 wherein said 
targeting polynucleotides are coated with said recombinase. 

19. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, 25, 26, 27, or 28 wherein said 
recombinase is a species of prokaryotic recombinase. 
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20. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, 25, 26, 27, or 28 wherein said 
recombinase is a species of eukaryotic recombinase. 

21 . (Amended) A method according to claim 11, wherein said variant polypeptides comprise a 
plurality of amino acid substitutions. 

22. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, 25, 26, 27, or 28 wherein at 
least one of said targeting polynucleotides further comprises a chemical substituent. 

23. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, 25, 26, 27, or 28 wherein said 
target amino acid comprises a complementary determining region. 

24. (Amended) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, 25, 26, 27, or 28 wherein said 
target nucleic acid comprises an expression vector. 

25. (New) A method according to claim 1, further comprising: 

contacting all or part of said first library of altered nucleic acids with a second plurality of 
pairs of single-stranded targeting polynucleotides which are substantially complementary 
to each other and are not substantially complementary to said first plurality of 
polynucleotides, wherein each said targeting polynucleotide comprises a homology clamp 
that substantially corresponds to or is substantially complementary to a second 
predetermined sequence of said target nucleic acid encoding a second domain of said 
polypeptide, said second plurality of pairs comprising a second library of nucleic acids 
having mismatches between said second targeting polynucleotides and said second 
predetermined sequence, to form a second library of altered target nucleic acids. 

26. (New) A method according to claim 3 further comprising: 

d) contacting said first recombination intermediate with a second pair of single-stranded 
targeting polynucleotides which are substantially complementary to each other and are 
not substantially complementary to said first pair of polynucleotides, wherein each 
targeting polynucleotide comprises a homology clamp that substantially corresponds to or 
is substantially complementary to a second predetermined sequence of said target nucleic 
acid encoding a second domain of said polypeptide, to form a second recombination 
intermediate, wherein said contacting of step b) is of said second recombination 
intermediate with said nuclease. 

27. (New) A method according to claim 5 further comprising: 

c) contacting all or part of said first library of altered target nucleic acids with at least one 
recombinase and a second plurality of pairs of single-stranded targeting polynucleotides 
which are substantially complementary to each other and are not substantially 
complementary to said first plurality of polynucleotides, wherein each polynucleotide 
comprises a homology clamp that substantially corresponds to or is substantially 
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complementary to a second preselected sequence of said target nucleic acid, said second 
plurality of pairs comprising a second library of nucleic acids having mismatches between 
said targeting polynucleotides and said second preselected sequence, to evolve a second 
library of altered target nucleic acids, 
wherein said repeating is on said second library of altered target nucleic acids. 

28. (New) A method according to claim 7 further comprising: 

c) contacting all or part of said first library of altered target nucleic acids with at least one 
recombinase and a second plurality of pairs of single-stranded targeting polynucleotides 
which are substantially complementary to each other and are not substantially 
complementary to said first plurality of polynucleotides, wherein each said polynucleotide 
comprises a homology clamp that substantially corresponds to or is substantially 
complementary to a second preselected sequence of said target nucleic acid, said second 
plurality of pairs comprising a second library of nucleic acids having mismatches between 
said targeting polynucleotides and said second preselected sequence, to evolve a second 
library of altered target nucleic acids, 
wherein said repeating is on said second library of altered target nucleic acids. 

29. (New) A method according to claim 1, 2, 3, 4, 5, 6, 7, 8, 25, 26, 27, or 28 further comprising 
contacting said recombination intermediate with a recombination proficient cell. 
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